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[57] ABSTRACT 
A pair of cam members are provided for connection 
between male and female connector housings. Each 
cam member is reciprocally movable between an end 
wall and an intermediate portion of a hood portion of 
the female housing, and of a bifurcated con?guration 
having a pair of opposed arms and a rear plate intercon 
necting the pair of arms, each of the arms having a drive 
projection. The cam members are adapted to be angu 
larly movably attached to the hood portion, whereby 
when the female housing is not in use, an opening of the 
hood portion is closed by the rear plates of the pair of 
cam members which are turned generally upright. 

9 Claims, 5 Drawing Sheets 
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FIG. 6A 
PRIOR ART 

IF/G.6B - , W 
PRIOR ART 

FIG. 6C ' a 
PRIOR ART / 
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CONNECTOR WITH FITTING OPERATION CAM 
MEMBERS 

BACKGROUND OF THE INVENTION 

This invention relates to an electric connector used 
mainly for connecting electric wiring of an automobile, 
and effects ?tting connection and disconnection of a 
pair of opposed housings relative to each other by oper 
ating cam members. > 

US. Pat. No. 4,586,771 discloses a connector assem 
bly as shown in FIG. 5. The connector assembly com 
prises ?rst and second housings a and b and a camming 
slide 0. The ?rst and second housings a and b contains 
male metal terminals e and female metal terminals d, 
respectively. 
The camming system comprises slots in the ?rst hous 

ing a, cam tracks in the second housing b, and cam 
followers on the camming slide C. 
The slots a2 are formed in a hood al of the ?rst hous 

ing a so as to guide the camming slide 0 ?tted on this 
hood a1. ’ 

Cam followers c1 are formed'on opposed internal 
surfaces of the generally U-shaped camming slide 0, and 
are adapted to be ?tted respectively in the slots a2 to be 
projected into the hood a1. 
The cam tracks comprises entrance portions b1 

formed in opposite sidewalls of the second housing b for 
respectively receiving the cam followers c1 therein, and 
intermediate portions b2, respectively, extending from 
the entrance portions b1 diagonally. 

In the above construction, when the ?rst and second 
housings a and b are to be mated or coupled to each 
other, the second housing b is, ?rst, located in alignment 
with the ?rst housing a to which the camming slide c is 
assembled, such that the left endwalls of the second 
‘housing abuts locating surfaces of the camming slide 
and ?rst housing, as shown in FIG. 6A. The second 
housing b is, then, moved inwardly from the position of 
FIG. 6A so that the cam followers c1, respectively, 
enter the entrance portions b1 as shown in FIG. 68. 
After that, the camming slide c is moved to the position 
of FIG. 6C. During such movement of the camming 
slide c, the cam followers c1 will move relatively 
through the intermediate portions b2 and move the 
second housing b into coupled relationship with the ?rst 
housing a. 

In the above conventional art, the cam followers c1 
of the camming slider c are ?tted in the respective inter 
mediate portions b2 of the cam tracks through the re 
spective slots a2, thereby ?tting the second Housing b 
into the ?rst housing a with a small force. This con 
struction is used for a multipolar connector having 
many metal terminals d and e. 
However, with an increased number of poles, the 

opening of the hood a1 is increased in size, and pin-like 
distal end portions e1 of the male metal terminals e 
projected into this opening remain exposed. Therefore, 
there is a risk that during the assembling operation, the 
pin-like portion e1 may strike against a projecting object 
f, such as a tool, to be deformed. 

Further, if the cam followers c1 are remote from a 
force applying point c2 of the camming slider c, the 
force can not suf?ciently be transmitted, and as a result 
the camming slider c is deformed, and also the degree of 
interconnection of many metal terminals d and e be 
comes uneven, thus posing another problem that it is 
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2 
dif?cult to smoothly ?t the ?rst and second housings a 
and b together. 

SUMMARY OF THE INVENTION 

With the above problems in view, it is an object of 
this invention to provide a construction which enables a 
smooth ?tting operation of a multipolar connector, and 
suitably protects male metal terminals of a female hous 
mg. 
The above object has been achieved by a connector 

with ?tting operation cam members, comprising a fe 
male housing on which ?tting operation cam means 
having drive projections is slidably mounted through 
sliding guide slots formed in a hood portion of the fe 
male housing; and a male housing having slanting 
driven grooves which are formed in an outer surface 
thereof so as to respectively receive the driven projec 
tions, wherein ?tting connection and disconnection of 
the female and male housings relative to each other are 
carried out by moving the ?tting operation cam means. 
The cam means comprises a pair of cam members 

each reciprocally movable between an end wall and an 
intermediate portion of said hood portion; each of the 
pair of cam members is of a bifurcated con?guration 
having a pair of opposed arms and a rear plate intercon 
necting the pair of ‘arms, each of the arms having the 
drive projection; and the cam members are angularly 
movably attached to the hood portion, whereby when _ 
the female housing is not in use, an opening of the hood 
portion is closed by the rear plates of the pair of cam 
members by turning the pair of cam members generally 
upright. 

In the present invention, the ?tting connection and 
disconnection of the female and male housings relative 
to each other are carried out by the pair of right and left 
cam members, and therefore the force can be transmit 
ted uniformly, and these operations can be carried out 
smoothly even with a multipolar construction. _ 

Further, when the female housing is not in use, the 
pair of cam members turned upright so as to close the 
opening of the hood portion by the rear plates of - the 
cam members. Therefore, metal terminals within the 
female housing can be protected from damage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a perspective view of one preferred embodi 

ment of the present invention, showing female and male 
housings as being separated from each other; 
FIG. 2 is a perspective view showing the male hous 

ing and a ?tting operation cam member as being sepa 
rated from each other; 
FIG. 3 is a perspective view showing the male hous 

ing of FIG. 1 as being closed by a pair of cam members; 
FIGS‘. 4A and 4B are partly-broken, plan views 

- showing a process of ?tting of the female and male 
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housings relative to each other; 
FIG. 5 is a partly-broken, exploded perspective view 

of the conventional art; and 
FIGS. 6A to 6C are partly-broken plan views show 

ing a ?tting process of the above conventional art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIGS. 1 and 2, reference character A denotes a 
female housing, reference character B a male housing, 
reference characters C and C’ a pair of right and left 
?tting operation cam members. Metal terminals (not 
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shown) are received in each of the pair of female and 
male housings A and B constituting a connector. 
A hood portion A1 of the female housing A is of a 

frame-like con?guration constituted by opposed longi 
tudinal side walls 1 and l’ and opposite end walls 2 and 
2. A pair of left and right sliding guide slots 3 and 3’ for 
respectively guiding the cam members C and C’ are 
formed through each of the opposed side walls 1 and 1', 
these slots extending in a direction perpendicular to the 
direction of ?tting. A provisionally-retaining projection 
4 is formed on the edge of each of the slots 3 and 3’ at 
a position close to the end wall 2. Latch projections 5 
are formed on the opposed side walls 1 and 1’, and are 
disposed below the sliding guide slots 3 and 3’, respec 
tively. 
The ?tting operation cam members C and C’ are of 

the similar construction, that is, of a bifurcated con 
struction. Each cam member includes a pair of opposed 
arms 7 and 7’ each having a drive projection 6 at its 
inner surface, and a rear plate 8 interconnecting the two 
arms. A relief groove 9 for the latch projection 5 is 
formed in each of the arms 7 and 7’, and extends parallel 
to the sliding direction. A flexible lock piece 10 is pro 
vided on the‘ distal end of one arm 7, and a retainer 11 
for engagement with the lock piece 10 is provided on 
the distal end of the other arm 7’. 

Introduction grooves 120 and 12a’ for respectively 
receiving the drive projections 6 of the cam members C 
and C’, as well as slanting driven grooves 12 and 12' 
extending respectively from the introduction grooves 
124 and 12a’ and inclined toward each other, are formed 
in each of the opposite outer surfaces of the male hous 
ing 13. ' 

In the above construction, as shown in FIG.‘ 1, the 
pair of left and right ?tting operation cam members C 
and C’ are slidably mounted on the female connector 
housing, with their drive projections 6 projected into 
the hood portion A1 through the respective sliding 
guide slots 3 and 3'. The cam members are reciprocally 
movable along the slots 3 and 3’, respectively, as indi 
cated by arrows P and P’. 
When the ?tting operation cam members C and C’ 

are disposed respectively at the left and right ends of the 
hood portion Al, that is, spaced from each other most 
remotely, each of the cam members C and C’ is provi 
sionally retained by the provisionally-retaining projec 
tions 4 in the sliding guide slots 3, 3’, so that the two 
cam members are prevented from moving toward each 
other. In this condition, each cam member can be angu 
larly moved about the drive projections 6, engaged in 
the slots 3, 3’, as indicated by arrow Q. 

Therefore, when the female housing A is not used, 
the pair of ?tting operation cam members C and C’ are 
turned upright as shown in FIG. 3, so that the opening 
of the hood portion A1 is closed by the rear plates 8 and 
8 of the members C and C’. In this case, end edges 70 
and 7a’ of the arms 7 and 7’ of each of the cam members 
C and C’ are engaged respectively with the latch pro 
jections 5, thereby preventing each cam member from 
falling due to its own weight. Therefore, the closing by 
the rear plates 8 and 8 is maintained. ' 

Therefore, in contrast with‘ the conventional art 
shown in FIG. 5, there is no risk that a projecting object 
will intrude into the hood portion A1 to damage the 
metal terminal. 
The ?tting of the female and male housings A and B 

relative to each other is carried out according to a pro 
cedure shown in FIGS. 4A and 4B. 
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4 
In FIG. 4A, the pair of left and right ?tting operation 

cam members C and C’ are spaced most remotely from 
each other, that is, disposed respectively at the left and 
right ends of the hood portion A1, as in FIG. 1. 

In this condition, the male housing B is opposed to 
the female housing A, and the introduction grooves 120 
and 120’ are brought into conformity with the drive 
projections 6 of the cam members C and C’, respec 
tively, and the male housing B is urged into the hood 
portion A1, so that the drive projections 6 are posi 
tioned at the inlets of the slanting driven grooves 12 and 
12’, respectively. 

In this condition, the pair of cam members C and C’ 
are moved respectively in the directions of arrows P’ 
and P, that is, toward each other, so that the drive pro 
jections 6 drive the male housing B into the hood por 
tion Al through the slanting driven grooves 12 and 12’. 
Therefore, simultaneously with the ?tting connection 
between the two housings, the metal terminals of the 
two housings are connected together. 

In the completely-?tted condition, the ?exible lock 
piece 10 of the arm 7 of one of the pair of cam members 
C and C’ is engaged with the retainer 11 of the arm 7’ of 
the other cam member, so that the two cam members 
are locked. Therefore, the complete ?tting between the 
female and male housings A and B is maintained. 
When the male housing B is to be ?tted into the fe 

male housing A, the two cam members C and C’ are 
urged toward each other, for example, by both hands so 
as to apply uniform forces to the cam members C and 
C’, so that these forces are properly transmitted to the 
drive projections 6 of the two cam members, and there 
fore the ?tting can be carried out smoothly. The discon 
nection of the male housing B from the female housing 
A can be carried out according to a procedure reverse 
to the above-mentioned procedure. - 
As described above, in the present invention, the 

female and male housings are ?tted together, using the 
pair of right and left cam members, and therefore the 
?tting can be carried out even with a multipolar con 
struction. - 

Further, when the female .housing is not in use, the 
pair of cam members are turned upright so as to serve as 
cover means‘ for the hood portion, and therefore the 
metal terminals within the female housing are protected 
from damage. 
What is claimed is: 
l. A connector with ?tting operation cam members, 

comprising: 
a female housing having sliding guide slots formed in 

a hood portion thereof; 
?tting operation cam means having drive projections, 

slidably mounted onto said female housing through 
said sliding guide slots; and 

a male housing having slanting driven grooves which 
' are formed in an outer surface thereof so as to 

respectively receive said driven projections, 
wherein ?tting connection and disconnection of 
said female and male housings relative to each 
other are carried out by moving said ?tting opera 
tion cam means; 

said cam means comprising: 
a pair of cam members each reciprocally movable 
between an end wall and an intermediate portion of 
said hood portion; each of said pair of cam mem 
bers being of a bifurcated con?guration having a 
pair of opposed arms and a rear plate interconnect 
ing said pair of arms, each of said arms having said 
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drive projection; and said cam members being an 
gularly movably attached to said hood portion, 
whereby when said female housing is not in use, an 
opening of said hood portion is closed by said rear 
plates of said pair of cam members by turning said 
pair of cam members generally upright. 

2. The connector with ?tting operation cam members 
according to claim 1, wherein said cam means further 
comprises a ?exible lock piece provided on one of said 
opposed arms of each of said pair of cam members, and 
a retainer provided on the other arm, wherein when 
said female and male housings are ?tted together, said 
pair of cam members are locked by engagement of each 
of said ?exible lock pieces with a respective one of said 
retainers. 

3. In a connector of the type including a ?rst housing 
with at least one terminal therein, and a second housing 
receivable within the ?rst housing with at least one 
terminal mounted therein adapted to mate with the 
terminal of the ?rst housing, said housings being rela 
tively movable in a ?rst direction with respect to one 
another between an initial position wherein the second 
housing is initially received in said ?rst housing and an 
inserted position where the second housing is fully in 
serted within the ?rst housing so that the terminals of 
the respective housings are in mating engagement, actu 
ating means associated with said housings comprising: 

sliding guide slots formed in said ?rst housing adja 
cent to a mating open end thereof and extending in 
a second direction generally perpendicular to said 
?rst direction; 

slanting cam follower grooves formed in an outer 
surface of said second housing and inclined with 
respect to said ?rst and second direction; and 

a pair of actuator members mounted onto said ?rst 
housing and reciprocally movable toward and 
away from each other through said sliding guide 
slots, each of said pair of actuator members having 
cams, each of said cams being received within cor 
responding one of said sliding guide slots and mov 
able between ?rst and second positions, each of 
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6 
said cams in said ?rst position being receivable 
within corresponding one of said slanting cam fol 
lower grooves when said housings are in said initial 
position, and said connector housings being moved 
to be in said inserted position when each of said 
cams, received within said corresponding one of 
said slanting cam follower grooves, is moved from 
said ?rst position to said second position through 
said pair of actuator members to be moved toward 
each other. 

4. The connector according to claim 3, further com 
prising: means for locking said housings in said inserted 
position. 

5. The connector according to claim 3, wherein said 
locking means includes a ?exible lock piece provided on 
at least one of said pair of actuator members, and a 
retainer provided on at least the other. 

6. The connector according to claim 3 wherein each 
of said pair of actuator members is of a bifurcated con 
?guration having a pair of opposed arms and a rear 
plate interconnecting said pair of arms, each of said 
arms having corresponding one of said cams. 

7. The connector according to claim 6, further com 
prising: means for preventing a rotational movement of 
each of said pair of actuator members during a liner 
movement of each of said cams with corresponding one 
of said sliding guide slots between said ?rst and second 
positions. 

8. The connector according to claim 6, wherein said 
actuating means further comprising: means for tempo 
rally retaining each of said cams in said ?rst position and 
for allowing each of said pair of actuator members to be 
rotated about said cams thereof to close said mating 
open end of said ?rst housing with said rear plate of. 
each actuator member. 

9. The connector according to claim 8, wherein said 
actuating means further comprising: means for keeping 
positions of said actuator members rotated to close said 
mating open end. 

' e f a a a 


